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ABSTRACT – Riding in an autonomous vehicle while
doing non-driving related tasks can induce
uncomfortable feelings related to motion sickness.
Patting on oneself is considered a way to produce a
calming effect by developing a comfortable feel. This
paper explored two vibration patterns to imitate patting
on the forearm. Twenty participants took part in this
proof of concept study. They were exposed to both
vibration patterns on their forearm in a static condition.
A questionnaire assessed the responses. The results show
that both patterns can produce a calming effect on the
user.
INTRODUCTION
As a passenger, when doing non-related driving
tasks such as reading, it can always induce an
uncomfortable feeling that closely related to motion
sickness [1]. One of the ideas to overcome this issue is to
provide a calming effect to the passenger through patting
on their forearm. This idea could be done by using
vibrations to simulate the patting.
The sensitivity of a passenger to sense any vibration
is based on frequency, amplitude, and the location of the
vibration on his/her body [2]. Even though he/she can
sense the vibration on any part of the body, only certain
parts of the body can be used to implement a vibrotactile
device to avoid any distraction when engaging in any
activities inside an autonomous vehicle.
The perceivability of the vibration plays an essential
role as it has a direct impact on the stimulation aspect. [3]
revealed a few commonalities of skin sensitivity in terms
of the location of vibration on the human body and the
frequencies. Another factor to take into consideration was
that participants would be inside a moving vehicle that
has frequencies of its own, so not all locations would
have the same perceptibility.
Before the actual study to assess the effect of patting
on the motion sickness level can be conducted, a proof of
concept study is needed to evaluate the vibration patterns
itself. This study was done to check whether the vibration
patterns were suitable to be used on the passenger.

2.

METHODOLOGY
Twenty participants were recruited for a withinsubjects study. There were a total of 13 males and 7
females with ages ranging from 23 to 32. There was only
one female participant who was left hand dominant. A
wearable forearm vibration device was designed to
provide the vibration (Figure 1). It consists of three coinshaped shaftless vibration motors from Adafruit that
attached to a strip of hook-and-loop fasteners.

1.

Figure 1 The wearable forearm vibration device.
The vibration motors were programmed to induce
two types of vibration patterns. The first one (named
Pattern A) is simulating a stroking movement starting
from the wrist going up the forearm towards the elbow
and back down again (Figure 2). Each motor was
switched on for a time duration of 600 milliseconds at a
frequency of 100Hz in sequence.

Figure 2 Pattern A visualization.
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The second one (named Pattern B) is simulating
with a triangular pattern in which the frequency of the
vibration is going from 0 to 200 Hz and going back to 0
Hz again before switching to the other vibration motor
(Figure 3).

Each pattern scored above average (2.5 ratings)
along with the calming, relaxing, pleasantness, and
rhythmic dimensions. Both patterns also scored low on
the alarming dimension. These findings give a good
indication that both vibration patterns can imitate a
patting to induce a calming effect. Besides, informal
discussions with the participants after the experiment
about the vibration patterns also echoed the same
sentiment
For the main study, of which the wearable forearm
vibration device will be implemented inside an
instrumented vehicle, Pattern A vibration will be utilized.
The Pattern A vibration will be used because it can be felt
a more continuous vibration as compared to the
sinusoidal pattern (Pattern B), which is assumed will
have a higher level of stimulation.
4.

CONCLUSION
Although not significant, the result shows that both
vibration patterns can be used to imitate the patting to
increase comfortable feeling. Further development will
be done on the prototype to be implemented in the main
study of mitigating motion sickness.

Figure 3 Pattern B visualization.
Ten participants received pattern A on their right
arm and pattern B on the left and vice versa for the
remaining ten participants. No effect of switching
between the dominant and non-dominant forearms was
expected based on [4] that suggested that there was no
difference between the left and right arms in terms of
sensitivity.
The study was conducted in a room where the
forearm of the participant is resting on a table. A 5-point
Likert scale of sensory and affective ratings was used to
rate the qualitative aspects of the vibration [5].
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3.

RESULTS AND DISCUSSION
A Shapiro-Wilk test was conducted on the Likert
scale data to determine whether a parametric or nonparametric analysis was required to analyze the data. All
five dimensions showed a significance level of less than
0.05 (p<0.05), which confirmed that the data was not
normally distributed.
It was found that there was no significant difference
between the two patterns (p>0.05, r>-0.3), with both
patterns scoring almost evenly across all the measured
dimensions, as depicted in Figure 4.

Figure 4 Results of the mean of sensory and affective
ratings.
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Editorial Preface
This open access e-proceedings contains a compilation of 170 selected papers from the 7th Mechanical
Engineering Research Day (MERD’20) that was held virtually at Kampus Teknologi UTeM, Melaka,
Malaysia, on 16 December 2020. The event was jointly organized by the Faculty of Mechanical Engineering
and Centre for Advanced Research on Energy, Universiti Teknikal Malaysia Melaka. This year, MERD is also
be co-organized by Graduate School of Engineering, Nagoya University, Japan.
It was gratifying to all of us when the response for MERD’20 is overwhelming as the technical committees
received 230 submissions from various areas of mechanical engineering and related fields to facilitate the
mutual understanding of fundamentals, theory and applications including Automotive, Additive
Manufacturing, Advanced Materials and Processes, Computer Modeling and Simulation, CBM, Mechanical
Vibration and Control, Energy Engineering and Management, Engineering Education, Mechanical Design and
Optimization, Structural and Mechanical Testing, Surface Engineering and Tribology, Thermal and Fluids. All
submitted papers are then peer-reviewed, revised according to the reviewers' comments and ultimately 170
papers were accepted for publication in this proceeding. This open access e-proceedings can be viewed or
downloaded via www3.utem.edu.my/care/proceedings. We hope that this proceeding will serve as a valuable
reference for researchers.
With the large number of submissions, the event has achieved its main objective which is to bring together
educators, researchers, and practitioners to share their findings and perhaps sustaining the research culture in
the university and industry.
As the editors-in-chief, we would like to express our gratitude to the fellow review members for their tireless
effort in reviewing the submitted papers for this proceeding. We also would like to say special thanks to all
the authors for promptly revising their papers according to the proceeding requirements. Special thanks are
extended to the organizer of the MERD’20.
Thank you

Mohd Fadzli Bin Abdollah
Hilmi Amiruddin
Amrik Singh Phuman Singh
Editors-in-Chief
Universiti Teknikal Malaysia Melaka
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